This work provides a macroeconomic approach and a sound conceptual foundation for the notion of "competitiveness gains", so prone to multiple interpretations, and to make it …t for empirical analyses. Instead of "competitiveness" is "competitiveness gains" the relevant concept, de…ned as a situation where the economy experiences a higher growth rate of TFP than its competitors. We present a theoretical model of competitiveness that provides a rationale for the variations of competitiveness, associated to the behavior of related variables; then we carry out an empirical exercise which shows that our formalization supports a measurable approximation to competitiveness gains.
Introduction
The absence of agreement about the sense of the notion "international competitiveness" has in ‡uenced negatively to some theorists who have repudiated the terminology or have denied his relevance. Nevertheless, the way taken by the applied economists and political analysts has been exactly the opposite one. Some of the approaches that emphasize the use of indicators do not o¤er a clear connection between these and a model that explains the phenomenon that apparently the indicators describes. The result is that often they confuse consequences with causes and it is not very sure on what they measure. For example, some authors associate the competitiveness to a "good" commercial
We wish to thank the people whose comments, feedback and discussions habe contributed to improving our work. We have further bene…ted from careful comments by Fernando Navajas, Carlos Dabús, Fernando Tohmé, Alberto Herrou-Aragón and Julio Berlinski. We also acknowledge the …nancial support of the CONICET Doctoral Fellowship. Responsibility for errors remains with the author. E-mail: ghgonza@criba.edu.ar 1 performance, therefore, a quantitative expression would be a "good" participation of market. Whereas others think about the e¢ciency of the social systems to organize and to maintain cooperation links, then its expression could be any socioeconomic indicator of cooperation without any precision. [3] The core of this work is to provide a macroeconomic approach and a sound conceptual foundation for the notion of "competitiveness gains", so prone to multiple interpretations, and to make it …t for empirical analyses -this means that it is possible to measure it in e¤ective form and to make an interpretation of the result without ambiguity.
This approach o¤ers a direct relationship between competitiveness and the idea of ability to compete of an economy (or sector) that results from a pro…le or set of characteristics. Interaction between this and competitors' pro…les determines the trade performance. In this way, instead of "competitiveness" is "competitiveness gains" the relevant concept, de…ned as a situation where economy (or sector) experiences a higher growth rate of TFP than its opponents. Then, intrinsic relativity of the notion became explicit -it compares economic structures at a same moment. Increases in levels of productivity of the competitors could be translated in degradation of its position in the international market and in substitution of domestic goods by imported ones inside domestic market. Our approach would allow us to include these situations in the same theoretical frame and from a common conceptual structure. In addition, it o¤ers an operationable concept.
Finally, the concept of competitiveness gains is e¤ectively operational if it ful…lls the following condition: its measure must be natural [8] , objective and continue. The naturalness de…nition establishes that it is a necessary condition the existence of a suitable or approximately true causal model with respect to real situations -that is, that all the important factors for the measurement of the concept have been considered in the model and the causal powers that the model attributes were those that are observed in the reality-in conjunction with a justi…ed procedure of measurement 1 . The outline of the paper is as follows. The next section lays out a simple competitiveness model that is built by the equilibrium solution of a bisectoral growth model with intertemporal optimization, and two economies that competes for a third market. Therefrom, we expose a positive relationship between long-run trade performance and the measure of competitiveness gains. Section 3 presents the empirical speci…cation, the generalization of the measure of competitiveness gains for a panel of economies, and a description of the data used in the empirical work. Section 4 reports the results of the estimation of growth rate of TFP, the computation of competitiveness gains measure and the test of the theoretical relationship mentioned before. Final considerations are discussed in the …fth section.
The Model
We want to …nd a relationship between long-run trade performance and the measure of competitiveness gains. We consider two competing economies, D and F , which export consumption goods to and import capital goods from a third market, R. Economy R determines the price and absorbs totally their tradable supply. Hence, in spite of competing in price or quality, they do it in volume, and the competitiveness sources are reduced to consider technological causes, speci…cally, total factor productivity (TFP) and factor endowments.
To simplify the analysis, we consider each competing economy with two sectors. One of them produce exportable consumption goods, the other nontradable consumption goods. The production functions corresponding to the nontradable (N ) and exportable tradable (T ) producer sectors are given by the following expressions,
where Y ij and K ij , i = N; T denote the quantity produced of each goods and the capital employed in that production in economy j, j = D; F , and ij > 0 are constant. Labor is assumed constant and unitary in each sector, therewith those expressions could be considered in per-worker terms. Variables A j > 0 and B j > 0 represent the technological state and e¢ciency level in each sector, and a positive variation is interpreted as "an umbrella covering real cost reductions of all kinds" [4] Thus, we elude to specify a function that explain the total productivity behavior. Nevertheless, we assume that their growth rates are endogenous to the optimization process. This means that growth rates of TFP and capital are mutually determined in steady state 2 . We suppose that in…nitely-lived families in each economies have preferences represented by the following intertemporal utility function,
where is a constant, 0 < < 1, and represents the distribution of consumption between tradable and nontradable goods. c ij denote the individual consume (quantity) of good i in economy j, with i = N; T and j = D; F . Parameters > 0 and > 0 are the rate of time preference and inverse of the intertemporal elasticity of substitution, respectively.
All markets are always in equilibria. Then,
The …rst to the left represents the tradable domestic market equilibria in economy j, therefrom we obtain X T j the quantity exported to economy R. The next is the nontradable domestic market equilibrium, and the last is the trade balance where K j represents the imports of capital and p T j =p R indicates the terms of trade. Since these economies do not compete in price, we simplify the model assuming that p T j and p T j grows at the same rate that p R . Hence, by assuming balanced trade we obtain that the growth rates of capital and exports are equal.
From the equilibrium conditions of tradable domestic market and trade account, and production function of tradable goods, the expression that describes the law of motion of total capital is
Since structural and behavioral assumptions are identical in both economies, the optimization processes and results are identical. Henceforth, the subindex of origin are suppressed.
Assuming home-production, the current-value augmented Hamiltonian that summarizes the dynamic problem faced by the representative family is
where H =Ĥe t and =^ e t The multipliers or co-state variables, and , can be interpreted as the shadow prices of a unit of capital (expressed in utility units), and the shadow prices of a extra unit of capital assigned to tradable sector (expressed in utility units), respectively. The …rst one captures the fact that if a unit of tradable good is not consumed, the surplus augments and this allows to import more capital goods and, hence, to increase future consumption. In this sense, the second one captures the fact that each unit of nontradable good that is not consumed represents less requirements of capital, and consequently, more capital available in order to realize more tradable goods.
The Pontryagin conditions are given by
Equations (i) and (ii) can be consolidated into a new expression that represent the equality between the marginal rate of substitution in consumption and the ratio between nontradable and tradable goods prices. From equations (iii) and (iv) we obtain the condition for e¢ciency in production, i.e. the equality between ratio of prices and the marginal rate of transformation. Making both results equal, applying natural log and di¤erentiating with respect to time we arrive at
This expression relates the rates of growth of the control and state variables. To solve the growth rate of capital in both sectors we begin from the fact that the stock of total capital is equal to the sum of the stocks used in each sector. Thereby the growth rate of the …rst one must be equal to the sum of the growth rate of k T and k N , weighted for the participation of each one in total capital, k, and equal to a constant g k ( d ln k) in steady state. Then, it is possible to verify that in steady state the growth rate of
From the equation of motion of total capital we specify the growth rate of total capital. Applying natural log and di¤erentiating with respect to time, we obtain a …rst approximation to the steady state growth rate of consumption of tradable good,
Applying natural log and di¤erentiating with respect to time the nontradable market equilibrium condition, we reach other expression of the same rate,
Finally, making (2) and (3) equal we get the following relationship between the growth rate of capital and growth rate of TFP,
Equation (4) is a steady state condition and make evident that growth rate of TFP is endogenous to the process of capital accumulation. It indicates that a steady state solution with g k > 0 requires g B < 0 if capital factor have increasing returns, and g B > 0 if capital factor have decreasing returns. If it is the case, g B must be greater (lesser) with high (low) g k and low (high) T . Finally, if capital have constant returns, this condition do not be reached. However, it is possible to show that steady state exist when either g B is null or X T is null at initial moment. Relevant cases in long-run show both g k and g B positive, therefore, the analysis is centered in the case that the tradable sector produce using a technology with nonincreasing return to capital.
Using (3) and (4) we show that in steady state g c T d ln c T = g k . Together with (1) and previous results, we arrive at
Notice that in steady state both sectors growth at the same rate (balanced growth path) if
. Expression of g k is reached in term of the parameters from the …rst order condition (i) and the growth rate of multiplier that is obtained from condition (iii). Then, supposing balanced growth and replacing the rates of growth of consumption, the growth rate of capital in steady state is
Expression (5) indicates that growth rate of capital in steady state is equal to the return rate of capital (value of marginal productivity) minus the rate of discount, both terms multiplied by the intertemporal elasticity of substitution. Like in models à la Ramsey-Cass-Koopman, this means that is the agent's impatience measure and the return rate of capital, f (k T ), is the compensation for reducing present consumption. The greater is the impatience, lesser is the desire of reducing present consumption and, hence, lesser are the surplus, the imported capital and the growth rate. These e¤ects are stronger if is low, in other words, when future consumption is not a good substitute of present consumption. On the contrary, the greater is the return rate of capital, the greater is the recompense for interchange present for future consumption, consequently, greater are the surplus, the imported capital and the growth rate.
Within the context of this model it is clear that it is more signi…cant the stock assigned to tradable sector than the magnitude of total capital stock. Supposing two economies with T < 1 and all the same but initial value of stock of capital of tradable sector, the model predicts greater growth rate in the economy with lesser stock of capital. Nevertheless, as the technological development follows the process of capital accumulation -expressed in (4)-, then controlling for technological level, multiple results emerge. Economies with higher stocks of capital assigned to tradable sector grow faster if B T is high enough to counteract the decreasing returns to capital.
Thus far we have got the optimal solution to the intertemporal assignment of recourses, however have not set up the relationship between the steady state growth rate of TFP and trade performance in long-run. In the way to overtake a model of international competitiveness, we have supposed that economy R purchases all surplus of tradable consumption good produced in competing economies, D and F , and its decisions are optimal. Now, we de…ne the measure of trade performance like it is usual by export market share of economy, (6) S j X j X j + X j with j = D; F . Applying natural log and di¤erentiating with respect to time both sides of the expression (6) , and operating on the results, we obtain
where g Sj and g xj represent the growth rate of export market share and the growth rate of exports, respectively, in economy j. Variable S j denote the initial export market share of competitor and since expression (7) it follow that the greater is S j , the greater is g Sj if the di¤erence between the exports growth rate is positive. That growth e¤ect could be interpreted like a "prize for e¤ort" obtained after a better productive performance or a "punishment" in contrary case.
Finally, equations (4) and (7) determine a positive theoretical relationship between a measure of competitiveness gains -expressed by di¤erence between the growth rate of TFP of each competing economy-and long-run trade performance 6 -this last expressed by the steady state growth rate of export market share-, as follows (8) g Sj = S j G j; j where = 1= (1 T ) > 0 and G j; j = g Bj g B j . According to our approach, and using Harberger's terminology, the greater is the "reduction of real costs" of domestic economy respect to the competitor, the greater is the longrun growth rate of export market share. Variable S j is interpreted as before.
is interpreted as sensitivity parameter of long-run export performance to competitiveness gains. The lesser is the elasticity of product respect to capital, T , the lesser is the e¤ect of competitiveness gains, G j; j , on long-run export performance. As we have assuming that both economies are similar, their growth rates of TFP are similar. Hence, there is not competitiveness gains for none. In this case, the export market shares remain unchanged and equal. Moreover, there is not an external constraint for domestic economy since we have supposed a perfectly elastic demand. However, if economy R reduces its absorption rate or if competitor achieves unilaterally a change in production conditions the chain of e¤ects could be described by expressions (4), (5) and (8) .
If R reduces its demand, competing economies adjust their processes of production to availability of capital. Expression (5) indicates that to support the steady state this behavior implying to adjust downwards the TFP, this means "destruction of technology" (in a wide meaning), and/or discapitalization or "destruction of capital". The intuition is that noticing the negative unexpected change and believing that it is permanent, the agents are not incentives to make an e¢cient use of technology and, moreover, they are persuade to reduce their installed capacity of production.
Assuming identical competing economies, the adjust is identical and neither competitiveness gain emerge nor market shares change -although, growth rate of steady state is lesser than the previous-to-adjustement one. Pass over the identicalness assumption 3 , one of them could experience a higher rate of growth than the other and, consequently, from (4) and (8) it follows that there is a positive change in growth rates of TFP and market share. In that situation, the economy that is the least ‡exible -this means, to have a delay in adjustment of TFP and capital-, gains competitiveness and its market share grows at the expenses to the competitor. If since a beginning economies are di¤erent in the value of parameters, their exported volumes are di¤erent and, therefrom, the same occurs with their initial market shares. However, the e¤ects of a reduction in demand of R are equivalent to the explained case.
In the event of a competitor achieves unilaterally, and exceptionally, a change in production conditions due to exogenous shocks (v.g. foreign contribution of capital). From (5) and (4) it follows that there is a rise in its growth rate of TFP and competitiveness gains. Finally, from (8) competitiveness gains produce a higher growth rate of export market share. Economy R absorbs the increase in output of consumption good and responses with a increase in output of capital good directed toward the competitor that gains competitiveness.
Empirical Speci…cation
Preceding model sets up a positive causal relationship from competitiveness gains towards long-run growth rate of export market share. Henceforth we present some evidence that could give empirical support to this result. In order that, we presents three stages. First, a panel of annual growth rate of TFP for J economies and T years is constructed from an econometric speci…cation of growth accounting. In second stage, variable Gj; j is computed using that TFP panel. Finally, growth rate of export market share is regressed using Gj; j as explanatory variable.
Below we expose the speci…cation of growth accounting and the estimation procedure of TFP growth rate, the generalizing of G measure to J economies, and …nally the description of data and sources.
Growth accounting
To begin, we assume that total output is a geometric index of sectorial components as follows 4 ,
where Y i measures the output of i sector (i = T; N ) 5 . Hence, growth rate of total output is equal to the sum of the growth rate of output in each sectors, weighted for its respective exponent, i . Then, sum of i is equal to one and we de…ne them to be the output share (i:e:; Y i =Y ), without any loss of generality. Also asumme that Y and Y i emerges from a Cobb-Douglas production technology given as follows,
Using (10) in (9), we obtain
This means that T F P , K and L are geometric indexes of T F P i , K i and L i , respectively. Replacing sectorial TFP in previous expression by A (= T F P N ) and B (= T F P T ), applying natural log and di¤erentiating with respect to time, we arrive at
Assuming that long-run growth rates of total capital and labor are constant, it is possible to verify that sectorial growth rate are equal to aggregate ones. Then, supposing balanced growth 6 , parameters and are constant and equal to T T + N N and T T + N N , respectively, and d ln A is expressed in terms of d ln B. Thus, from (12) and reexpressing the result in per-worker terms,
where ( T + T 1) take positive, null or negative values and denotes increasing, constant or decreasing returns to scale, respectively. Expression (13) typically accounts the contributions of increases in the factors of production and the residual on total output growth rate, however the parameters concern to export sector. Therefore, this expression forms the basis of …rst stage of our empirical speci…cation. Finally, for J economies and T periods, the empirical expression is (14) 4 ln y jt = T 4 ln k jt + 4 ln L jt + + " j + & t + jt with j = 1; :::; J and t = 1; :::; T . Terms , ", & and added denote the TFP growth rate of export sector. The …rst one is a common …xed e¤ect term while " and & are a country speci…c and time speci…c error terms and is a common i.i.d. error terms.
Then, TFP growth rate of tradable sector is given by
Generalization of G measure to J economies
Theoretical model presents a G measure de…ned as the di¤erence between the TFP growth rates of domestic economy and the competitor. Nevertheless, empirical speci…cation requires a generalized G measure. Beginning from export market share de…nition for J economies, (16) S i = X i X 1 + ::: + X i + :::
Then, applying natural log and di¤erentiating with respect to time and op-erating on the result, we have
S i is exports market share of competing economies taken as whole, and S j is the share of each economy on total exports of the set of competing economies.
According to the theoretical model, in steady state the growth rate of exports is equal to the TFP growth rate of tradable sector multiplied by = 1= (1 T ) > 0. Using that in …nal expression of (17), we obtain
Assuming that all economies own the same value of T , expression (18) represents a generalizing of theoretical expression (8) . This means,
j6 =i S j g Bj with the same interpretation as before. Now, G J i; i is competitiveness gains measure of economy i with respect to all remaining economies competing in international market. To reach expression (19) is crucial the identicalness suppose. Alternatively, if we allow di¤erences between groups of countries but similarity inside each group about the value of T , using (17) we arrive at expression (19) that summarize the relationship between long-run export performance and di¤erences between TFP growth rate of competing economies but now competitiveness gains is denoted by the following expression,
Bn where m (= 1; :::; M ) is a subset of economies that have similar parameter T , and n (= 1; :::; N ) is the competing economy that belong to subset m. S n denote the share of economy n on total exports of the subset of competing economies.
is a sensitivity parameter of competitiveness gains of economy i to productivity performance of the subset M . Values of sensitivity parameters are approximated to actual ones using the product elasticities estimated for each subset of economies through the growth accounting model. This approach have at least one limitation that is the dependency of estimated value of G with respect to the de…nition of the set of economies. Then we will come back with this problem.
In following sections, we use two empirical speci…cations of expression (19). The …rst one is (22) is that it is impossible to insolate the e¤ect of competitiveness gains and the scale e¤ect of S i . Therefor a second empirical speci…cation of expression (19) is
In any case, we use both versions of G J expressed, respectively, by (20) and (21).
The data
The raw data were taken from King et al. data set [7] , PENN World Tables [6] and World Development Indicators 2005 (WDI). The result is a panel of 114 advanced and developing countries with observations from 1960 through 1988, with the following distribution according to the 1988 World Bank classi…cation: 27 high income countries, 51 middle income countries (15 upper middle and 36 lower middle ones) and 36 low income countries 7 . Taken as a whole, the sample represents the annual average of 86 percent of world exports. Data limitations restrict the cover in time from 25 through 28 observations for country.
We computed real GDP (US$, 1985 international prices) through a panel of annual data on capital stock per capita and capital-output ratio that come from [7] . Labor were approximated by taking population between 15 and 64 years old (in percentages) published by WDI and total population that come from [6] , except Afghanistan for what we used WDI data set.
We estimated the growth accounting model expressed in (14) for the total sample and for the three income groups -low, middle, and high income countriesusing …xed e¤ects estimation techniques due to we are not able to assure that country speci…c and time speci…c e¤ects are uncorrelated with the included regressors.
Then, the estimates of TFP growth were used to constructing the G measure panel data using equation (21) and G using equation (22) . In this last case, we use the output elasticities that were obtained from income groups estimations of growth accounting model. Tabla 1 displays the values of sensibility parameters used for computing G . Correlation coe¢cient between cross-country average of both indexes is equal to 0.86. Hence, the analysis of data use preferably the …rst one because its simple computing and it avoid grouping problems. Finally, values of merchandise exports (US$, current prices) come from UNC-TAD Handbook of Statistics. In any case, growth rates were approximated by taking the logarithmic di¤erences. Empirical speci…cations (22) and (23) are estimated by using …xed e¤ects estimation techniques too, due to previously mentioned reasons. Table 2 displays the estimation results of equation (14) that summarize the growth accounting model. As may be seen, in every regression the coe¢cient of d ln K is positive and signi…cant at the 5% level. Column one gives the estimate for the total sample. The coe¢cient of d ln L, negative and signi…cant, indicates that the production function exhibits decreasing returns to scale. The coe¢cient of d ln K assigns a value of 0.5905 to the elasticity of output with respect to the physical capital stock. These two coe¢cients combine to generate the implied elasticity of output with respect to the labor force of 0.2085. Thus, after accounting for country-speci…c and time-speci…c e¤ects, the output elasticities with respect to labor and physical capital sum to a value of 0.7990. 335.14 43.06 H, M , L denote high, middle and low income group, respectively. Each row corresponds to a growth accounting regression using a di¤erent data sample. The numbers in parentheses are t-statistics (1) Output elasticities were restricted to add up to one. For details see text.
Estimation results
Columns two to four report the estimated results for the countries classi…ed by income groups. In the cases of high and low income countries samples, the coe¢cients of d ln L are again negative and signi…cant, and assign a value of 0.2211 and 0.1134, respectively, to the elasticity of output with respect to labor force. Again, the output elasticity with respect to labor and physical capital sum a value lower than unity -i.e. 0.4911 in high income countries and 0.5732 in low income country sample.
However, the middle income countries regression reports a coe¢cient of ln L that is insigni…cant at conventional levels -i.e. t-statistic=-0.40 at the 5% level with p-value=0.69. Even though we subdivide the sample in upper middle and lower middle income countries, in any case the value of the coe¢cient is insigni…cant. Therefrom output elasticities were restricted to add up to one only for that group. Now, the output elasticity with respect to physical capital and labor are 0.7930 and 0.2070, respectively.
Those elasticities were employed to produce four TFP growth estimations for each country over time using equation (15).All-period average values show the best performance for high income countries, while the worst one for the middle income countries. Table 3 shows four-years-period average rate of TFP growth for total sample and for each income group of countries. Note that all has experienced a similar behavior -i.e. a slowdown from 1960-63 period through beginning 1984-87 period and a recuperation from there. Table 4 displays the four-years-period average of G measure -computed from (21)-and the average variability. Note that the productivity slowdown have a¤ected the average G and it has followed a similar trend. A slowdown in average G with a tendency to zero in considered period could be interpreted like a trend towards a steady state where no economy experienced a change in its market share. However, the higher average variability inside the group suggests a situation where the required e¤ort to gain competitiveness by anyone of the economies is smaller every time. Figure 1 plots the annual average G behavior for all sample and income groups and show that there could be evidence to think in the same sense that last appreciation. If we compare total sample with income group average G behaviors, we see that in spite of generalized productivity slowdown and di¤er-ences in scale, high income countries have lost competitiveness with respect to middle and -principally-low income groups in the last years of the sample.
Inside high income group Hong Kong , Singapore, Cyprus, Israel and Japan are the countries with the best long-run performance. However, taking total sample estimations some of them have lower values of G measure than developing countries -v.g. Uganda and Kenya. Middle income group show the worst values of G and a downward trend for average G from 1960 decade.
Finally, G measure panel has been used to test empirically the theoretical relationship between export performance and competitiveness gains expressed in (22) and (23). Table 5 and 6 contain the basic results from regressions. As may be seen, in all cases the coe¢cient of two versions of G measure is positive, and all but low income group is signi…cant at conventional levels. This last result seems to contrast with the previous analysis of low-income average G measure, however it is not enough evidence to refute the relationship. A second important result is that the constant of the regression could be interpreted as a critical value for growth rate of export market share. Note in …rst regression of Table 5 that if G value is null -that means there is no competitiveness gain for economy j with respect to remaining economies-then, it is result in a loss of market share -i.e. a negative long-run growth rate-. Then, a threshold for G is computed using the regression results. In fact, from …rst regression values, 
In fact, the weighted average of estimated TFP growth rate for all sample in 1961 was 0.0157, consequently, the required TFP growth rate was over 5 per cent.
Conclusions
Empirical works on competitiveness have not often a theoretical foundation. Some of them o¤er a variety of competitiveness measures without a clear sense about what they mean or, on a contrary, confuse competitiveness with market performance when the more useful approach is consider these like cause and e¤ect, respectively. The aim of this paper was to propose a long-run macroeconomic approach and a operative concept of competitiveness gains. To ful…ll with operationality condition, it has been presented a formal frame, a measurement procedure, and we have tested the external consistency of the model.
Our theoretical model is based in a equilibrium solution of a bisectoral growth model, and display a relationship between competitiveness gains and export market performance. Competitiveness gains measure emerges from there as the di¤erence between the TFP growth rates of domestic economy and competitor. In case of a market with J economies, the growth rate of TFP taking for the last is the weighted average of growth rates of TFP with the initial market share as the weight. Moreover, if it is possible to divide competitors between groups of similar economies, then it is possible to de…ne a competitiveness gains measure that look at the e¤ects of the intragroup di¤erences in the competitive performance of the domestic economy.
Then, our empirical exercise confronts the theoretical relationship with the data and show, …rstly, evidence in favor of this approach. In all but low income group of countries results suggests that economies with better performance in terms of productivity growth with respect to the competitors will tend to experience faster growth of its export market shares. In second place, it is possible to compute a threshold of G measure and, hence, a threshold of TFP growth, with a strictly positive values.
Despite of previous …nds, issues related to causality are still somewhat open, and will require a more complex empirical work what transcends the objectives of present paper. Other issues are somewhat open, some related with measurement procedure, i.e. the use of aggregate data in spite of sectorial one to produce estimated growth rate of TFP, the value of G measure computed after controlling intragroup similarity and intergroup di¤erences of countries is sensible to grouping criterion, and the empirical work could be been a¤ected for omitted variables. The later could be a possible trend to puzzle out the low income group behavior.
Nevertheless, we do believe that these results are persuasive and, principally, auspices. Our approach introduces a formal frame to discuss macroeconomic issues of competitiveness and a justi…ed measurement procedure with possibility to improve. In this sense, further understanding on the source of competitiveness require to connect deeply our theoretical G measure with the principal components of the set of characteristics that de…ne the ability to compete. Thus far this set was represented or resumed by total factor productivity, henceforth we consider necessary to move forward linking competitiveness gains with a theory of total factor productivity.
